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Problem 1
What is the value of a when = 292
1 2a*14—9%i
a= — =
B 205, a FHE &% /b2

(A)1  (B)?2 (C)g (D) 10  (E) 20

Problem 2

The harmonic mean of two numbers can be calculated as twice their product divided by their sum.
The harmonic mean of 1 and 2016 is closest to which integer?

PSR TR AN 2 (E AT LA e AT IR AR I 2 (EER LVEATRIAIAS 2], A2 1 A1 2016 (FRAF- 29 {H
AR TS B A

(A)2 (B)45 (C)504 (D) 1008  (E) 2015

Problem 3

Let z = —2016. What is the value of ||37| - 37| - |37| —x?

A = —2016, W |||z — =] = |=|| —zpm R 22

(A) —2016 (B)O (C)2016 (D)4032 (E) 6048
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Problem 4

The ratio of the measures of two acute angles is 5 : 4, and the complement of one of these two
angles is twice as large as the complement of the other. What is the sum of the degree measures of
the two angles?

PRI RS A LU 25 - 4, HIHP— M ARA a2 5 — M AaraMa R 2 £, A 2 A
IR R %2 /09
(A)75 (B)90 (C)135 (D) 150 (E) 270

Problem 5

The War of 1812 started with a declaration of war on Thursday, June 18, 1812. The peace treaty to
end the war was signed 919 days later, on December 24, 1814. On what day of the week was the
treaty signed?

1812 932 i VA 1812 4 6 H 18 H EWINUHIESITIR, 45 Rk S+ KNP Pl B 25T f2 £ 919
KIGH 1814 £ 12 H 24 H, WL PF AR R AZ 2 L?

(A) Friday | Ji 1L
(B) Saturday | Fi75
(C) Sunday | A H
(D) Monday | Ji—

(E) Tuesday | Ji —

Problem 6

All three vertices of &£ABC lie on the parabola defined by ¥ = 1172, with A at the origin

and BC parallel to the x-axis. The area of the triangle is 64. What is the length of BC?

NABC [y 3 AN SR TARIIE&Y = 5, Hori 4 )85, BC A x WFAT., = fIEIITEM
N 64, 7] BC K ERNZ /0

(A)4 (B)6 (C)8 (D)10 (E) 16
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Problem 7

Josh writes the numbers 1,2, 3, . .., 99, 100, He marks out 1, skips the next number (2), marks

out 3, and continues skipping and marking out the next number to the end of the list. Then he goes

back to the start of his list, marks out the first remaining number (2), skips the next number (4) ,

marks out 6, skips 8, marks out 10, and so on to the end. Josh continues in this manner until only one
number remains. What is that number?

Josh 5 F—5I%5 1, 2, 3, =+, 99, 100, Akl 1, Beid 2, Kilfs 3, FFAkSRBbId Ak 4 1%
TR, BRXIECTORE . RJE MR ERBREIE L, R RS e ()
ok M e (4, KB e, kil 8, XBE 10, F&E, —EHIBFIRKKE. Josh HE X
i BRIREIIRRAR 1A, RN REZ?

(A)13 (B)32 (C)56 (D)64 (E) 96

Problem &

A thin piece of wood of uniform density in the shape of an equilateral triangle with side

length 3 inches weighs 12 ounces. A second piece of the same type of wood, with the same thickness,
also in the shape of an equilateral triangle, has side length of 5 inches. Which of the following is
closest to the weight, in ounces, of the second piece?

—NERNIE= M, SRR KOy 3 95F, EREN 12 %A, 5 HRFEIRORR,
HFRERE, RN IE =M ARBGA Y 5 Je), F BBy il 5 SRR &
CRARE ) ?

(A) 140 (B) 160 (C)20.0 (D)33.3 (E)55.6
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Problem 9

Carl decided to fence in his rectangular garden. He bought 20 fence posts, placed one on each of the
four corners, and spaced out the rest evenly along the edges of the garden, leaving exactly 4 yards
between neighboring posts. The longer side of his garden, including the corners, has twice as many
posts as the shorter side, including the corners. What is the area, in square yards, of Carl’s garden?

Carl YoE A K 7 T AL el A BBl Sk, M2 T 20 MR AHE, 78 4 NMAE S A, F
RN & AT A G35 5B, AT 2 (R FIEE B a1 =& 4 19, el Kl (R £
%) Pl IARBE R H R (RS MR FridiARIEE H 1) 2 %, B4 Carl 4L AR 2
% /DT h?

(A) 256  (B)336 (C)384 (D)448 (E) 512

Problem 10

A quadrilateral has vertices P(a, b), Q(b, a), R(—a, _b), and S(=0, —a), where a and b are
integers with @ > b > 0. The area of PQRS is 16. What is a + b?

— YA S A P Ca, b) , Q (b, @), R (-a, -b) , S (-b, -a) , H aFlbHR
#H, Ha>b>0 DL PORS WHIFZ 16, Haa+ bz /2

(A)4 (B)5 (C)6 (D)12 (E)13

Problem 11

How many squares whose sides are parallel to the axes and whose vertices have coordinates that are
integers lie entirely within the region bounded by the line ¥ = 7, the line ¥ = —0.1 and the
linex = 5.17

12 DA KRER E S, T IXREMI A TR DRI ARG EAT, B AT 1R O 25 16 A A 1
¥, BHIEABATHELY = 72, g4y = —0.1mEsg =51 frafErxEne

(A)30 (B)41 (C)45 (D)50 (E)57
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Problem 12

All the numbers 1,2,3,4,5,6,7,8,9 are writtenina 3 x 3 array of squares, one number in each
square, in such a way that if two numbers are consecutive then they occupy squares that share an
edge. The numbers in the four corners add up to 18. What is the number in the center?

1, 2, 3, 4, 5,6, 7, 8 9XINEHEN 1 N3 x SWTTHIES T, AN THE—DNEF,
W RN EOR RS, IBAX AN BTER T L= — 230, DU AT BT 2 FIoN 18,
] H0 B IR R 2 /02

A)s B)6 ()7 (D)8 (E)I

Problem 13

Alice and Bob live 10 miles apart. One day Alice looks due north from her house and sees an
airplane. At the same time Bob looks due west from his house and sees the same airplane. The angle
of elevation of the airplane is 30° from Alice's position and 60° from Bob's position. Which of the
following is closest to the airplane's altitude, in miles?

Alice F1 Bob FIZAHIE 10 5L B, —K Alice Mt K dbE, HH T —ZL €Hl. [FE Bob Mhx
HPEE, HER 7IXZ KN, Alice BHIXZL KHLAAM A2 30°, Bob HIMI A2 60°, T [HMFN %
B ML (BAf g ) 2

(A)35 (B)4 (C)45 (D)5 (E)5.5

Problem 14

The sum of an infinite geometric series is a positive number S, and the second term in the series is 1.
What is the smallest possible value of .S7

— TR HLEI A B A — AN IESEEL S, HAIEE 0 1, A S E/MERZ D2

WY @ @i o3 @4
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Problem 15

All the numbers 2, 3,4, 5,6, 7 are assigned to the six faces of a cube, one number to each face. For
each of the eight vertices of the cube, a product of three numbers is computed, where the three
numbers are the numbers assigned to the three faces that include that vertex. What is the greatest
possible value of the sum of these eight products?

2, 3, 4, 5, 6, 73X 6 MR DAL IR 6 AN AR RIESLTTIRE) 8
AW THE A E A TR N 3 AN H ERECT IR, X 8 M RRBU TS M R KER 2

9

(A)312 (B)343 (C)625 (D)729 (E) 1680

Problem 16

In how many ways can 345 be written as the sum of an increasing sequence of two or more
consecutive positive integers?

A Z/DRITIE T BT 345 Bk 2 ASEE 2N E SR IR AU R 3G E (1 P T AN ?
a1 B3 (65 D6 (E)7
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Problem 17

In AABC shown in the figure, AB =7, BC' = 8, CA =29, and AH is an altitude.

Points I and E lie on sides AC' and A B, respectively, so that B.D and C'E are angle bisectors,
intersecting AH at Qand P , respectively. What is PQ9

FIFEFRIAABCH, AB=7, BC=8, CA=9, HAH %, i DM E BHlHELAC

MAB L, HBDMCE#RZMT4, MAHYHAZT A O M P. B4 PO HIKERZ D?

C

5 4 8 6
(A1 B) V3 (O V2 D) V6 (B);

Problem 18

2 2
What is the area of the region enclosed by the graph of the equation ¥ +y° = |z| + |y[?

oA "+ 0 = 1ol |y p i B A X S T AR % /0 2

(A)7T+vV2 (B)r+2 (CO)7n+2v2 D)2r+vV2 (BE)2r+2V2

Problem 19
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Tom, Dick, and Harry are playing a game. Starting at the same time, each of them flips a fair coin
repeatedly until he gets his first head, at which point he stops. What is the probability that all three
flip their coins the same number of times?

Tom, Dick 1 Harry fE5t—"Mieak, AATIFER 1465 B A Bl —Bobs e, B8 A5 —
RAFR ] b, A st s LB AE o 13X =S APOAE T B B [ A R 2 2 /02

Wy Bz ©@F @ ®;

Problem 20

A set of teams held a round-robin tournament in which every team played every other team exactly
once. Every team won 10 games and lost 10 games; there were no ties. How many sets of three

teams 145 B; C'} were there in which A beat B , B beat C, and C beat A?
FHF L MEZATIEIA TR . EIEIATET, RS DA A S SRR T — 3t B R T

10 37 EL3%, 1 10 pte38, HHETR. WHEZDPDZE0 {A, B, C} =3XMLIA S,
e AT B, BT C, CHTI T A?

(A)385 (B)665 (C)945 (D) 1140  (E) 1330

Problem 21
Let ABC'D be a unit square. Let Q1 be the midpoint of CD. For ¢ = 1,2, ..., let P; be the

intersection of AQ: and BD, and let Qi+1be the foot of the perpendicular from £ to C'D. What

Z Area of ADQ;P;?
18i=1
ABCD 2—AHLLIE . QUECDHIH . 3Fi=1,2,...,, 4P RAQiMBDZE .
QiviEid Pt EE TCDMELNEL, W FMHEEL2D
Z Area of ADQ,P;?
i=1

Wg ®; ©3 @5 ®1

Problem 22
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1

For a certain positive integer n less than 1000, the decimal equivalent of n is 0-abcde f , a repeating
1

decimal of period of 6, and the decimal equivalent of n——I—G is O.Wyz, a repeating decimal of
period 4. In which interval does n lie?
1
n R—ANT 1000 IERE, CRIni /MR R0-abedef | 5 RAMER A 6 IFEFR
1
¥, Min 4 61/ N oR R0 WTYZ, SR AMEER N 4 EFR NS, ) n £ IX 6] P 2

(A) [1,200]  (B) [201,400]  (C) [401,600] (D) [601,800]  (E) [801,999)

Problem 23
What is the volume of the region in three-dimensional space defined by the

inequalities |z] + |yl + [2] <1 and 2] + |yl + |z = 1] < 19

At |l + |+ 2] < gl + |yl + 12 — 1 < sz gy =22 a i XA B 2

/b

1 1 1 1
(A) G (B) 1 (©) 3 (D) > (E) 1

Problem 24
There are exactly 77,000 ordered quadruplets (a,b,¢,d) guch

that gcd(a, b, ¢, d) = T7 gpglem(a, b, ¢,d) = 1 What is the smallest possible value for n?

ﬁ%—/@gcd(a, b,c,d) = 77$[]lcm(a, b,c,d) = NG 50 e (@, by ¢, d) i iip 345 77, 000 A,
W2 n W/ Nl RE(E A& 2 /D2

(A) 13,860  (B) 20,790  (C) 21,560 (D) 27,720  (E) 41,580

Problem 25
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The sequence (an) is defined recursively by @0 = 1, a1 = v 2 and @n = an—lai& forn > 2,
What is the smallest positive integer k& such that the product @1@z2 - - - Gk is an integer?
$51(0n)iE L F a0 = 1,01 = V2, HxtFn > 2,470n = G100, ARG - -
N B N ke 2 /D7

(A) 17 (B) 18 (C) 19 (D) 20 (E) 21

10
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2016 AMC 12B Answer Key

1 2 3 4 5 6 7 8 9 10 11 12 13

D A D C B C D D B A D C E
14 15 16 17 18 19 20 21 22 23 24 25
E D E D B B A B B A D A

11
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